Three flavonoids, pinocembrin (1), farrerol (2) and matteucinol-7-O-α-L-arabinopyranosyl (1→6)-β-D-glucopyranoside (miconioside A) (3), were isolated for the first time from the fern Chingia sakayensis (Zeiller) Holtt (Thelypteridaceae). Their structures were elucidated from spectroscopic evidence and by comparison with reported literature data. All three isolated flavonoids showed only moderate activity against murine leukemia P-388 cells, with IC 50 values greater than 100 µg/mL.
Previous work on the chemical constituents of the fern Chingia sakayensis led to identification of three known flavonoids, namely kaempferol, matteucinol, and matteucinol-7-O-β-D-glucoside, along with hexacosyl hexadecanoic acid and β-sitosterol [1] . In continuation of our studies, we examined the phenolic constituents of the stem of C. sakayensis and separated three more known flavonoids, namely pinocembrin (1), farrerol (2), and matteucinol-7-O-α-L-arabinopyranosyl (1→6)-β-D-glucopyranoside (miconioside A) (3). Compounds 1-3 were isolated for the first time from this species and of the genus Chingia. The structures of all the isolated compounds (1-3) were assigned on the basis of their spectroscopic (UV, IR, 1 H NMR, 13 C NMR, HMQC, and HMBC) and mass spectrometric data, as well as by comparison with those reported in the literature [2] .
The cytotoxicity test showed that kaempferol, pinocembrin, farrerol, matteucinol, matteucinol-7-Oβ-D-glucoside, and miconioside A were active against murine leukemia P-388 cells, with IC 50 values of 6.25, 61.0, 52.0, 6.0, 5.4, and 34.0 μg/ mL, respectively. Thus matteucinol-7-O-β-D-glucoside, matteucinol, and kaemferol strongly inhibited murine leukemia P-388 cells (IC 50 < 10 μg/ mL), whereas farrerol, pinocembrin, and miconioside A displayed only moderate activity, with IC 50 values greater than 100 μg/ mL [3] . Previously, kaempferol was reported to be active against human skin fibroblasts [4] , and pinocembrin against normal lung fibroblasts and colon cancer cell lines HCT 116 [5] . The cytotoxicity of matteucinol, farrerol, matteucinol-7-O-β-Dglucoside, and miconioside A on cancer cell lines has not been reported before.
Experimental

General experimental procedures:
Melting points were measured on a Fisher John melting point apparatus and were uncorrected. Optical rotations were determined on a Perkin-Elmer 341 polarimeter. UV and IR spectra (KBr) were recorded on a Shimadzu Pharmaspec UV-1700 spectrophotometer and Shimadzu FTIR-8201 PC spectrophotometer, respectively. 1 H (600 MHz) and 13 C (150.8 MHz) NMR spectra were measured using a JEOL ECA 600 spectrometer, with TMS as the internal standard. cm, were used for TLC, and compounds were detected by spraying with a solution of sulfuric acid 5% (v/v) in ethanol, followed by heating. The cytotoxicity of isolated flavonoids against murine leukemia P-388 cells were evaluated by the MTT [3-(4,5-dimethylthiazo-2-yl)-2,5-diphenyltetrazolium bromide] assay [4] .
Plant material:
The stems of C. sakayensis were collected from Kletak forest, Nongkojajar, Pasuruan, East Java, Indonesia, at an altitude of 1200 m, in January 2002. A voucher specimen was deposited at the Herbarium of the Purwodadi Botanical Garden, Indonesia.
Isolation:
The dried powdered stem of C. sakayensis (677 g) was exhaustively extracted successively with n-hexane, dichloromethane, and methanol at room temperature. The concentrated methanol extract (65 g) was extracted with EtOAc-H 2 O mixture (1:1) to give the ethyl acetate soluble fraction as a brown residue (10 g). A portion of this (5 g) was fractionated by VLC by eluting with solvents of increasing polarity (n-hexane, n-hexane-CHCl 3 , CHCl 3 , and CHCl 3 -MeOH) to yield 225 fractions (15 mL each). Purification of the combined fractions of 60-67 (160 mg) by FC with n-hexane-EtOAc (3:2) as eluting solvent afforded 1 (10 mg) and 2 (18 mg).The combined fractions of 175-179 (512 mg) were purified by FC, with CHCl 3 -MeOH (4:1) as eluant, to yield 3 (5 mg).
Cytotoxicity test: Murine leukemia P-388 cells [ex HSRRB lot number: 113098 seed (JCRB0017)] were obtained from Tokyo University of Pharmacy and Life Sciences, Japan. Cells were seeded into culture flasks with growth medium RPMI 1640 (Nissui, Japan), supplemented with 5% fetal bovine serum (FBS) (Gibco) and 100 μg/mL kanamycin sulfate (Meiji, Japan). Cells were seeded into 96-well plates at a density of 3x10 3 cells in 100 μL growth medium per well. The plates were incubated at 37 o C under a humidified atmosphere containing 5% CO 2 . After 24 hours, the medium was discarded and 10 μL of test solutions in DMSO (Merck) with the various concentrations were added. After 72 hours, medium was removed and 20 μL of MTT solution [5 mg MTT (Sigma) dissolved in 1 mL FBS] was added to each well. Four hours later, the formazan product was solubilized by the addition of 100 μL 10% (w/v) sodium dodecyl sulfate (Merck)-0.01 N HCl (Merck). The mixture of phosphoric acid buffer solution (Nissui, Japan), DMSO, and cells was used as a positive control. The optical density of each well was measured using an automatic microplate reader with a test wavelength of 550 nm and a reference wavelength of 700 nm. The absorbance is directly proportional to the number of living cells. The cytotoxicity of each test compound was expressed as an IC 50 value (the concentration in μg/ mL that inhibits cell growth by 50% compared with cell controls), and was calculated by probit analysis.
